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Direct cotton dyes dye cotton
and viscose rayon without mor-
danting ; most dye wool and silk
also. For cotton the dye bath
contains salt, and often a little
soda ash; for silk and wool it
contains acetic acid. These dyes
are particularly useful in union
fabrics and other materials con-
taining more than one fibre, and
are used for silk stockings with
cotton feet and tops. They are
of good fastness to washing ; as
regards light, they fall into two
sub-classes, one of moderate and
the other of high fastness.

Chrome dyes. These are really
a special class of acid dyes, which
dye wool, but require treatment
of the textile with potassium
dichromate before, during, or
after dyeing, to bring out their
superior properties in relation to
light and washing. In some dyes
the chrome is actually part of the
dyestuff. The shades available are
admirably suited for ladies' dress
materials and men's suits. Their
use is normally confined to wool.

Sulphur dyes dye cotton and
viscose rayon from a dye bath
containing sodium sulphide. Risk
of damage by the sodium sulphide
usually precludes their use on
wool and silk. The shades are
dull; and some colours (e.g. good
reds) are lacking in the series.
Fastness to light and washing is
good or very good.

Vat dyes dye cotton, viscose
rayon, wool, and silk, though
great care is required in their use
for wool and silk. Indigo is a
natural vat dye, and both indigo
and the synthetic vat dyes are
peculiar in method of use. The
dyes themselves are insoluble,
but on treatment with sodium
hydrosulphite are reduced to
bodies soluble in caustic soda
solution, which constitutes the
dye bath. On subsequent ex-
posure to air the insoluble vat
dye is re-formed, firmly fixed in
and on the fibres. The colour of
the soluble leuco-compound is
usually different from that of the
parent vat dye. Vat dyes con-
tain the fastest colours known ;
some tend to deepen in shade
rather than fade in strong light,
and they withstand long boiling
in soap solution.

Azoic colours. These are mainly
used on cotton, and are actually
formed on the fabric by impreg-
nating it with two intermediates
in succession which combine to
give the dye on and in the fibres.
Generally they are of high washing
and high light fastness, but tend
to rub off easily.

Acetate dyes. Special dyes have
been developed for cellulose
acetate. They are usually fine
dispersions of water-insoluble dyes,
applied from soap solution. Some
newer examples, however, are
water-soluble. They have high
light-fastness, and usually adequate
fastness to washing.

Solubilised vat dyes. These are
vat dyes chemically modified to
be water-soluble. They are
applied like acid dyes, and then
given an after-treatment which
re-forms the insoluble vat dye.
They are thus more easily applied
than vat dyes, and can be freely
used on silk and wool; but they
are expensive.

Oxidised colours. Aniline black,
used for umbrella cloths, and fur
dyes are typical examples of these.
They are mixtures of salts of
aniline and its related compounds,
which are applied to the fabric
and then treated with oxidising
agents such as chromic acid. An
insoluble dye is then formed on
the fabric.

These dyes are commonly
utilised as follows:

Wool. Acid dyes are usually
used; where blends of different
wools are involved, a sub-class
of levelling colours is chosen.
Where the highest fastness is
wanted, as in suitings and over-
coatings, chrome dyes are used.
Best quality navy blues are vat-
dyed : few so-called " indigo-
dyed " goods are all indigo dye,
the indigo being reinforced by
synthetic vat blues or blacks, plus
a final topping with an acid or
basic colour.

Cotton. For most purposes,
the direct cotton colours are
chosen. Where good light-fast-
ness in dull shades is required,
the sulphur colours are used.
For curtains and upholstery fabrics
of the " guaranteed fadeless "
type, vat dyes are used.

Viscose rayon is dyed like cotton.

Silk. Either acid or direct
dyes give good results for normal
purposes ; for very bright shades
on evening dress materials and
lingerie fabrics, basic dyes are
used. Vat dyes can be used for
highest light-fastness (e.g. em-
broidery silks, Macclesfield silks).

Acetate rayon is treated with
the special dyes developed for it.

Nylon. Some acid and direct
colours are satisfactory, but the
best results so far are obtained
with acetate dyes.

Linens arc dyed with direct,
sulphur, or vat dyes, like cotton.

Furs are dyed with fur bases of
the oxidised colours group.

Paper is dyed with direct dyes,
unless made coloured by adding
pigment to the pulp in the beater.
Oils, varnishes, etc. These arc
coloured with special dyes, soluble,
in methylated spirit or oil.
Leather is dyed with acid of
basic colours.
Foods and beverages are coloured
with selected dyes of special
purity, which are free from any
harmful effect. The colours to
be used are regulated by law.
The methods of dyeing textiles
fall into two main groups: in
the yarn and in the piece, i.e.,
before and after weaving. The
former is more expensive and is
used only where yarn is sold as
such (e.g. knitting wools) or where
it is to be woven into a patterned
fabric. Hanks of yarn are hung
over poles, and are turned as they
dip into vats of dye liquor ; or
hanks are packed into a machine
which circulates dye liquor through
them. A more recent method is
to wind yarn into large bobbins
or cakes with a central perforated
core, and then to force dye liquor
through them under pressure.
Dyeing in the Piece
Dyeing in the piece is done
on the winch or in the jig. In
winch-dyeing the cloth is stitched
end-to-end to form an endless
belt, most of it immersed in the
dye bath, but part emerging and
passing over a rotating frame,
which keeps the fabric moving in
and out of the bath constantly.
This is normally done in rope-form
(i.e. fabric bundled together side-
ways), but for delicate fabrics
is done open width. In jig-dyeing,
the cloth is made to take a long
path through a comparatively
small dye bath, by passing it
over a number of rollers, in open
width. Jig-dyeing is the basis
of dyeing processes where fabric
is fed in continuously at one end,
and emerges dyed at the other
end of the machine. Another
method is padding; a small
trough of dye is combined with
squeezing rollers, rather like a
domestic mangle, which pad the
dye on to the fabric. Hosiery is
placed in bundles in cotton bags,
which are put in a perforated
drum and this rotates in an outer
drum containing the dye liquor.
Any form of dyeing is a highly
skilled art; there is not only
correct choice of dyes to consider,
but also correct preparation of the
textile by scouring and removing
sizing ; choice of machine ; com-
position and temperature of dye
bath; avoidance of patchiness
and crease marks ; and matching.